containing 1 mg. of methylcholanthrene was injected into the right flank of all mice at the age of 60 ± 4 days. As a rule 5 to 8 mice were kept in a box and the sexes were separated in order to prevent breeding. However, in several instances before the sexes were finally separated offspring were obtained from the methylcholanthrene-injected animals and these mice were continued as untreated linest for several generations. The mice were fed with "Nurishmix" and a supplement of mixed grains (oats, wheat, and sunflower seeds) and calf meal pellets. Once a week, each group of mice was also given a small piece (¼/4 slice) of enriched Wonder Bread and fortified milk to which some cod liver oil had been added (20 cc. / quart of milk). The mice were examined weekly for tumors beginning with the ninth week following the injection of the carcinogen. Past experience had demonstrated that practically no tumors appeared before the sixtieth day. As soon as a nodule seemed to be a definite tumor (estimated by the progressive increase in size 90 of a solid nodule, firmly attached to the skin or CHIC_ -C34 underlying tissues), the mouse was killed and autop-0 C57
sied. Mice of the C strain have been used extensively for studies on the influence of genetic and hormonal factors on the origin of double seminal vesicles which they possess,5 and for studies on the transplantation of a testicular tumor which appeared spontaneously in a male of this strain.
Genetic markers: bb (brown). This strain has been inbred for 86 generations. 3 . CsH-The origin of this strain has been reported previously.8 The mice are characterized by a high rate of spontaneous mammary adenocarcinomas in both breeder and virgin females. Hepatomas also occur in both old males and females.
Genetic markers: none. The strain has been inbred for 84 generations.
t One of these lines gave rise to a mutation characterized by dominance. The mutation is characterized by a lightening of hairs when heterozygous and by a lethal anemia when homozygous (N-strain). Another descent (CHI black agouti) for more than 75 generations of inbreeding gave rise to three mutations within five generations -pink eye, piebald, and finally belt (a genetic modification of piebald). Neither the N nor the CHI strains have ever given rise to a spontaneous mutation during a period of twenty-five years of inbreeding. 4. CHI-The origin of these animals from the C strain also has been reported.'2 These mice were used especially by Hooker and Forbes for the bio-assay of progessterone. 6 5. C12I-These mice also originated from the C stock.' Genetic markers: dd (dilution). They have been inbred for 81 generations.
6. CBA-Their origin has been described previously.0'" The mice were developed by a selection toward longevity: when kept on the old oat meal diet, they would outlive any other mice in the laboratory (average more than 27 months) and would have an extremely low incidence of spontaneous tumors. At To test the significance of differences between medians, the probable error is calculated from the formula P.E.
-,-average deviation of quartiles from median medium V n This method has been used for the analysis of biological variability by Dahlberg,' Hollander,' and others. A measurement of dispersion was obtained as a coefficient, from the formula C.D.
v. ev. of quare '~~~~~~median Incidences of induced tumors are based on total population of each sex of a strain, with the deduction of mice dying before the end of a minimum latent period (60 days after injection). This early mortality is ordinarily negligible, except in males of the C strain.
There was unavoidably some mortality at various ages, due to accident, illness, and other factors. In four strains, early mortality was high, particularly in males. In strains C, F, and I it is impossible to say whether the cause of death was the treatment with methylcholanthrene or simply natural weakness. In strain JK the early mortality of males seemed to be rather a matter of pugnacity-fighting resulting in many deaths (see chart 5).
The incidence of induced tumors is shown in Figure 1 . In general, the percentage is lower in females than in males, with the notable exception of strain JK. As noted above, there was a high mortality of JK males at early ages; this fact may account for the unusual incidence of tumors in females of this strain.
The data for latent periods are presented, in two ways, as follows: (i) The distribution of mice, with sexes shown separately, which developed tumors (fibrosarcomas) at the site of the injection of methylcholanthrene is given in Figure 2. (ii) The distribution of all mice injected with methylcholanthrene, irrespective of whether they developed a fibrosarcoma or died of some other cause is given in Figure 3 (females) and Figure 4 (males).
A ranking of the strains by median latent period (Fig. 5) gives us the following information: In every strain (except F based on data on all mice injected), the median latent period of the females exceeds that of the males. The sex differences vary from small in A and L to very great in CHI, I, and N. These differences are on the whole statistically significant (notably CHI where mortality is no problem). Furthermore, the general position of a strain in the ranking (short, medium, or long) is similar for both sexes, in spite of the sex differences.
Coefficients of dispersion are generally greater for females than for males, 39 but also greater for strains in the medium and long ranks, regardless of sex.
If we omit all mice without induced tumors, the ranking is still very much the same for median latent periods, although the numbers involved are in some cases small (Fig. 2) .
The data are further analyzed for the rate at which the chemically induced fibrosarcomas appeared in the different strains following the subcutaneous injection of methylcholanthrene. sive age periods expressed in days (females on Fig. 6 ; males on Fig. 7 some difference between sexes. Thus the smaller mice-notably in strains F, I, and N, and, in general, females-received proportionately heavier doses. Since body weight records were not obtained, this facet of the problem cannot be evaluated. But body weight and dosage have been shown to be important variables in other tests (Dunning, Curtis, and Eisen3; Strong, unpublished). Another unlooked-for difficulty is the fact that not all strains were injected at the same time; and even in a given strain, it sometimes required many months or even a couple of years to obtain the required number of mice. Whether there is a seasonal variation of susceptibility or variation due to temporal factors of unknown sort, cannot be determined from the data available. The possibility of the existence of such a seasonal variation, however, seems unlikely because all mice were kept in an air-conditioned (temperature and humidity controlled) laboratory for the entire time.
Incidence of induced tumors may be considered a useful criterion of the sensitivity of a strain to the carcinogen. However, it was shown by Dunning et al. that in rats' the parallel relation between dosage and incidence of tumors is upset when high doses of the carcinogen are used, since toxic effects resulted in increased mortality. Something of this sort may explain the results with mice of strains N, I, and F; thus, in spite of a low incidence of tumors and a long median latent period, I-strain males had a 68%7o mor- tality before the age of one year (Fig. 5) . These mice may seem resistant to carcinogenesis, but may actually be overwhelmed by the toxicity of the drug.
Mortality is therefore a serious problem which has not yet been controlled adequately. Mortality rates, and, correspondingly, rates for the incidence of tumors for CHI and JK strains in the experiment of Burdette and Strong were considerably different from those in the present study! But within a group having a very low mortality before the age of one year, there still is a pronounced inverse correlation of median latent period with incidence of tumors. These two criteria then seem to be different aspects of the same type of sensitivity to the carcinogen.
It is interesting to note the increasing dispersion when measured by the coefficient of dispersion, as the median latent period increases (see data on Figs. 2 and 3 ).
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The significance of sex differences in sensitivity to the carcinogen seems undeniable. In most cases, and especially in strain CHI, the females are less sensitive than the male, as judged either by incidence or by median latent period. Only one strain (JK) is markedly exceptional. Here has been injected subcutaneously into 3374 mice (1685 females ; 1689 males) of fifteen inbred strains at 60 days of age. The mice of the different strains possessed different combinations of genetic markers-from wild type (C3H, CBA, and CHI) to five recessives of the I-strain (ppddbbaass). They developed fibrosarcomas at the site of injection of the carcinogen at different rates. Sex was an important factor in the induction of this neoplasm. The gene s (piebald) was characteristic of all strains with relative resistance to fibrosarcomas. These are the F, CBAN, N, and I. A complete genetic interpretation of susceptibility and resistance to chemically induced fibrosarcomas is complicated by two variables. These are (i) body weight, and (ii) toxicity to the carcinogen. There is a correlation between the coefficient of dispersion and the median latent period for the appearance of the tumors. This coefficient is greater in females than in males. The strains (data for males) can be classified according to susceptibility to chemically induced fibrosarcomas in the following sequence: CHI, C3H, C12I, L, C, A, C57, CBA, JK, FC, JKL, N, I, CBAN, and F.
Two descents were continued from mice injected with methylcholanthrene (N and CHI). These mice gave rise to four mutations. The controls for N and CHI have never given rise to a spontaneous mutation during a period of twenty-five years. Following the appearance of these mutations within five generations of the injection of methylcholanthrene, no more mutations were found. Thus their appearance is associated with the injection of methylcholanthrene and cannot be due to "genic instability."
